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Definition

A Traffic Impact Analysis Is a traffic engineering
study which determines the potential traffic
Impacts of a proposed development.




Major Elements

A complete analysis includes:

Existing Conditions Analysis

Estimation of Future Traffic without Development
Estimation of Future Traffic with Development
Analysis of Traffic Impacts

Recommended Roadway Improvements



Study Parameters

m_ Siudy Area - Ranges from adjacent intersections only to
all major intersections within 1 mile

m Horizon Years - Ranges from opening year only to 15
years after opening

m Both parameters are based on development type and
Size



Study Parameters (cont’d)

ADOT REQUIREMENTS

¢

Analysis Development . Minimum Study Area on
Category | Characteristics (d) Study Horizons (a) the State Highway(s) (c)
< Small Development 1. Opening year . Site access driveways
P <500 peak hour trips . Adjacent signalized
intersections and/or major
e unsignalized street

Moderate, single phase . Opening year . Site access driveways

500-1000 peak hour trips . 5 years after opening . All State highways, signalized
intersections, and/or major
unsignalized street
intersections within a half-mile

Large, single phase, . Opening year . Site access driveways
>1000 peak hours . 5 years after opening (b) 2. All State highways, signalized
. 10 years after opening intersections, and/or major
unsignalized street
intersections within one mile

Moderate or large, . Opening year . Site access driveways
multi-phase . 5 years after opening (b) 2. All State highways, signalized
. 15 years after opening intBrSBl.‘.linns. ﬂnd;![lr mai'ﬂr
unsignalized street
intersections within one mile




Process Overview

Existing Traffic Volumes (Turning Movements)

Existing Level of Service (LOS) for Each Turning Movement
Expected Trip Generation of Development

Expected Trip Distribution of Development

Traffic Assignment for Development

Future Traffic without the Development

Future Traffic with the Development

Signal Needs Assessment

Future Level of Service (LOS) with the Development
Improvement Plan



o
Data Collection

= Turning.movement counts - AM and PM peak hour for all major
study area intersections

m Daily traffic volumes - can be extrapolated a maximum of 2 years if
current data is not available

m Accident data - collected for the most current 3-year period

m Roadway and intersection geometrics - roadway width, number of
lanes, lane configuration at intersections, channelization

m Traffic control device inventory - signal timing and phasing, stop
signs, yield signs, etc.



Analysis Requirements

= Capacity Analysis - Level of service (LOS) for signalized and
unsignalized intersections in accordance with latest edition of
Highway Capacity Manual (HCM)

m [raffic Signal Needs - Conducted for all intersections for all
analysis time periods as per ADOT Traffic Manual

m Queuing Analysis - Conducted for all turn lanes under stop or
signal control

m Accident Analysis - Review historic data for any anomalies and/or
concerns




R
Mitigation Thresholds

m_Mitigate intersection LOS to level C if no-build LOS is
better than C.

m Mitigate intersection LOS to same level with development
as without if no-build LOS Is worse than C.

m Level of service of D may be acceptable within urban
areas of over 50,000 population at discretion of Regional
Traffic Engineer.



o
Reference Materials

ADOT Traffic Impact Analysis for Proposed Development
ADOT Traffic Manual
ADOT Roadway Design Guidelines

Institute of Transportation Engineers’ (ITE) Trip Generation
Handbooks

Transportation Research Board’s Highway Capacity Manual (HCM)

m Federal Highway Administration’s Manual on Uniform Traffic
Control Devices (MUTCD)

m A Policy on Geometric Design of Highways and Streets (AASHTO)



Example

m 250 Single Family Homes

m Buildout of development in
1 year (2005)

m " Southeast corner of Central
Avenue and Main Street | MAIN STREET

m Example hits major
concepts - TIA Requires
More

m Example is hypothetical not
necessarily reflective of
specific engineering design
requirements
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Determine Analysis Requirements

Analysis Development

Study Horizons Minimum Study Area On the State

Category Characteristics (d) Highway(s)
2 - | Small Development 1. Opening year 1. Site access driveways
. # Of Trl S In <500 peak hour trips 2. Adjacent signalized intersections
p and/or major unsignalized street
H . h t P k N intersections
g Ila Moderate, single phase |[1.0 ing Year 1. Site access driveways
500-1000 peak hour trips [2. 5 Yeals,after opening 2. All State highways, signalized

Hour

intersections, and/or major
unsignalized street intersections
within ¥2 mile

II'b Large, single phase, 1. Opening year 1. Site access driveways
>1000 peak hour trips 2. 5 years after opening 2. All State highways, signalized
3. 10 years after opening intersections, and/or major
ignalized street intersections
withtg 1 mile
Daily AM Peak PMReak
Land Use Intensity Units Total In | out [ Total In | Ou Total Jd
Single-Family Detached Housing 250 Dwelling Units| 2,408 46 138 184 157 88 N\, 245 _ahzed
Total 2,408 46 138 184 157 88 245

Single-Family Detached Housing (ITE 6th Edition)

Daily (ITE 210) Ln(T)= 0.920 Ln (Dwelling Units) + 2.707 50% In 50% Out
AM Peak Hour (ITE 210) T=0.700 (Dwelling Units) + 9.477 25%1n 75% Out
PM Peak Hour (ITE 210) Ln(T)= 0.901 Ln (Dwelling Units) + 0.527 64%In 36% Out



o
Data Collection

m Site Plan
Existing Volumes | | MAIN STREET
Existing Conditions
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Data Collection

Site Plan :
m Existing Volumes -
Existing Conditions "
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o
Data Collection
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Existing Conditions Analysis

m HCM Analysis
Queue Length

Synchro 5.0 Output

TIMING WINDOW A il £4 wm A * T ra > l < i@
EBL EBT EBR |WBL WBT WBR | NBL NBT HKBR | SBL S5BT SBR | PED HOLD

Lanes and Sharing [BREL) m - + i': 1'i 1‘ Fj 'i + i': ‘i f F:
Traffic Yolume [vph] 35 463 238 37 278 7 132 134 72 125 19 27
Turn Type Perm Perm| Perm Perm| Perm Perm| Perm Perm
Protected Phazes 4 8 2 6

Permitted Phases 4 4 8 8 2 2| [ 6|
Detector Phases 4 4 4 8 8 8 2 2 2 b b .E
Control Delay (s] 6.4 80 14 &7 639 24 123 111 40 119 11.3 5.5
Level of Service A A A A A A B B A B B A
Approach Delay [z] L 6.2 101 111

Approach LOS A . A ; B _ B

Hueue Length 50th [ft] h4 0 3 28 0| 18 17 0 17 26 0
Queue Length 95th [ft] 18 17 27 20 97 14 i 70 0| 72 96 0

] MAIN STREET | (3
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Existing Conditions Analys

m HCM Analysis
Queue Length

Synchro 5.0 Output

1S

SIGHING WINDDOW ) = il \’ *}
EBL EBT ( WBT WBHR | SBL 5SBR
Lanes and Sharing [HREL) m - + T | "l'
Traffic Yolume [vph] 13 730 383 4 2 2|
Sign Control Free| Free Stop
Median Type Mone| Hone 'WLTL
Median Width [vehs] ' ' 0
Right Turn Channehzed Mone Mone Mone
Yolume to Capacity Ratio 0.01 047 025 025 002 0.02
Control Delay [z] 8.2 0.0 0.0 ool 220 220
Level of Service A A A A C C
Queue Length 50th [Ft] 1 0 0 0 2 2
Approach Delay [£] 01 0.0 220
Approach LOS C
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Existing Conditions Analysis

HCM Analysis
m Queue Length

Synchro 5.0 Output

TIMING WINDOW A il £4 wm A * T ra > l < i@
EBL EBT EBR | WBL wWBT WBR | HBL HNBT HNBR | 5BL SBT SBR | PED |(HOLD

Lanes and Sharing [BREL) m - + i': 1'i 1‘ Fj 'i + i': ‘i f F:
Traffic Yolume [vph] 35 463 238 37 278 7 132 134 72 125 19 27
Turn Type Perm Perm| Perm Perm| Perm Perm| Perm Perm
Protected Phazes 4 8 2 6

Permitted Phases 4 4 8 8 2 2| [ 6|
Detector Phases 4 4 4 8 8 8 2 2 2 b b .E
Control Delay (s) 64 80 14 67 69 24 123 111 40 119 113 58
Level of Service A A A A A A B B A B B A
Approach Delay [z] L 6.2 101 111

Approach LOS A A B B

Queue Length 50th [ft) 3 h4 1] 3 28 0| 18 17 0 17 26 1]
Queue Length 95th [ft] 18 176 27 20 97 14 i 70 0| 72 96 0

] MAIN STREET | (=
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Existing Conditions Analys

HCM Analysis
m Queue Length

Synchro 5.0 Output

1S

J

CENTRAL AVENUE

MAIN STREET

SIGHING WINDDOW ) = il \’ *}
EBL EBT ( WBT WBHR | SBL 5SBR
Lanes and Sharing [HREL) m - + T | "l'
Traffic Yolume [vph] 13 730 383 4 2 2
Sign Control Free| Free Stop
Median Type Mone| Hone 'WLTL
Median Width [vehs] ' ' 0
Right Turn Channehzed Mone Mone Mone
Yolume to Capacity Ratio 001 047 025 025 002 002
Control Delay [z] 8.2 0.0 0.0 ool 220 220
Level of Service A A A A C C
Queue Length 50th [ft) 1 0 0 0 2 2
Approach Delay [£] 01 0.0 220
Approach LOS C




R
Site Trip Characteristics

m rip Generation
Daily AM Peak PM Peak

Land Use Intensity Units Total In Out | Total In Out | Total
Single-Family Detached Housing 250 Dwelling Units| 2,408 46 138 184 157 88 245
Total 2,408 46 138 184 157 88 245
Single-Family Detached Housing (ITE 6th Edition)

Daily (ITE 210) Ln(T)= 0.920 Ln (Dwelling Units) + 2.707 50% In 50% Out
AM Peak Hour (ITE 210) T=0.700 (Dwelling Units) + 9.477 25%1In 75% Out
PM Peak Hour (ITE 210) Ln(T)= 0.901 Ln (Dwelling Units) + 0.527 64% In 36% Out



n Generation
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Site Trip Characteristics
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R
Site Trip Characteristics

n Generation
0 Distribution
0 Assignment
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Future Background Traffic

m Growth Rate.= 10%
for 1 Year
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o
Future Total Traffic
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Future Conditions Analysis

m Signal Need
HCM Analysis
Queue Length

Existing Signal

MAIN STREET

Signal Needs
Assessment Does
Not Indicate Need

A ULBERRY LANE

Signal Needs
Assessment Does
Not Indicate Need
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Future Conditions Analysis

TIMING WINDDW M ENEesRABEENMR DT

EEL EBT EBR |WEBL wWBT WBHR | NBL NBT HNWBR | SEL SET SER | PED |HOLD

Lanes and Sharing [#BL) &v "" F 'i 'f i' "i 1‘ i" "i + i"
39 hH48 286 K0 324 67| 162 161 90/ 150 229 30|

Traffic Yolume [vph)

Turn Type Perm Perm| Perm Perm| Perm Perm| Perm Perm

Protected Phases 4 8 2 b
- Permitted Phases 4 4 8 8 2 2 B b
S I g n al N e e d Detector Phases 4 4 4 8 8 8 2 2 2 b b B|
Control Delay (=] 79 101 14 87 85 26 154 132 40 145 135 G0
- Level of Service A B A A A A B B A B B A

. HCM An alySIS Approach Delay (5] 72 7.6 12.0 13.3
Approach LOS A | A | B 3 B |

Queue Length 50th [ft] 85 0 6 42 0 30 27 0 27 40 0

Queue Length Queue Length 95th [ft) A 289 34 34 143 18 125 103 27 108 144 0
] I/MAINSTREET | |=
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Future Condition

s Analysis

SIGNING WINDOw ) — -\" ( 8= k ‘\ T f \. l J
EEL EBT EBH |wWBL WEBET WBR| MEL HBT HNBR | SBL SBT SBR
Lanes and Sharing [#BL] w - + i" 'i T & Firs
Traffic Yolume [vph] 14 806 59 19 426 4 26 0 10 2 1] 2
Sign Control Free Free Stop Stop
_ Median Type Mone Hone 'WLTL I'WLTL
S I g n al N eed Median Width [vehs) 0 ]
Right Turn Channelized MNone Hone MNone Mone
Wolume to Capacity Ratio 001 052 004 003 027 027 040 0.40) 0.03 0.03
B H C M An al S I S Control Delay (s) 83 0.0 00 101 00 00 655 65.5 33.9 33.9|
y Level of Service A A A B A A F F D D
Queue Length 50th [ft] 1 0 0 2 1] 1] 41 41 3 3
Approach Delay [s] 01 0.4 655 333
Queue Length Approach LOS F D
O
2,

MAIN STREET

SIGNING WINDODWw ( *\' T f* \.. l
WBL WEBR| NBT HBR | SBL S5BT - -
Lanes and Sharing [HRL) mj | 4 i N 4
Traffic Yolume [vph] 18 34 379 ]| 48 517 L
Sign Control Stop Free Free :)
Median Type Hone Mone Mone e
Median Width (vehs] : _ [
Right Turn Channelized Mone Mone Mone >
Yolume to Capacity Ratio 014 014 024 002 005 0.33 < @
Control Delay [z]) 156 156 0.0 0o 84 0.0 zl ’
Level of Service C C A A A A
Queue Length 50th [ft] 12 12 1] 0 4 0 %
Approach Delay [s] 156 0.0 0.7 Z
Approach LOS C L
@)
Synchro 5.0 Output




Future Conditions Analysis

Signal Need
HCM Analysis
m Queue Length

Synchro 5.0 Output

TIMING WINDOW A Y | ¢ A = T it > l < i@
EBL EBT EBR | WBL WBT WBR| NEL NBT MBR | SBL SBT SBR | PED |HOLD

Lanes and Sharing [#BL) & - “" F 'i ‘f i' "i 1‘ i' 'i + F
Traffic Volume [vph) 39 548 286 50 324 67 162 161 90 150 229 30|
Turn T_',IDE PE"I'I F‘Ell’l’l PEII’I’I FEII’I’I F‘EII'II PEIII'I FEII’I’I FEII’I’I
Protected Phaszes 4 8 2 b

Permitted Phases 4 4. 8 B_ 2 2_ .E E_
Detector Phaszes 4 4 4 g 8 8 2 2 2 [ [ B|
Control Delay (s 79 101 14 87 85 26 154 132 40 145 135 6.0
Level of Service A 8 il & & X W W A B B A
Approach Delay [s] 7.2 7.6 12.0 . 13.3

Approach LOS A A | B | B |
Queue Length 50th (ft) 4 05 0 6 42 0 30 27 0 27 40 0
Queue Length 95th [ft) 25 289 34 34 149 18 125 103 27 108 144 0
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Future Condition

s Analysis

Synchro 5.0 Output

SIGNING WINDOw ) — -\" ( 8= k ‘\ T f \. l 4’,
EEL EBT EBH |wWBL WEBET WBR| MEL HBT HNBR | SBL SBT SBR
Lanes and Sharing [#BL] w - + i" 'i T & Firs
Traffic Yolume [vph] 14 806 59 19 426 4 26 0 10 2 1] 2
Sign Control Free Free Stop Stop
_ Median Type Mone Hone 'WLTL I'WLTL
S I g n al N eed Median Width [vehs) 0 ]
Right Turn Channelized MNone Hone MNone Mone
Volume to Capacity Ratio 001 052 004 003 027 027 040 0.400 0.03 0.03
H C M An al S I S Control Delay (s) 83 00 00 101 00 00 655 65.5 33.9 339
y Level of Service A A A B A A F F D D
| [Queue Length 50th (it 1 o o 2 o0 0 4 a3 3|
Approach Delay [s] 01 0.4 655 333
. Queue Length Approach LOS F D
_J |__MAIN STREET J'
SIGNING WINDODWw ( *\' T f* \h l =) (
WBL WEBR| NBT HBR | SBL S5BT
Lanes and Sharing [HRL) mj | 4 i N 4 L]
Traffic Yolume [vph] 18 34 379 ]| 48 517
Sign Control Stop Free Free %
Median Type Hone Mone Mone L
Median Width [vehs] | >
Right Turn Channelized Hone Mone Mone <
Yolume to Capacity Ratio 014 014 024 002 005 033 _] @
Control Delay [z]) 156 156 0.0 0.0 B.-li 0.0 x
| Level of Service C C A A A A
Hueue | ength 50th [ft] 12 12 1] 0 4 0
Approach Delay [s] 156 0.0 0.7 E
Approach LOS C Q



Recommended Improvements
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Recommended Improvements

. Traffic:Control m Sight Distance
m Additional Lanes/Storage = Access Control
m Other m Driveway Corner
Clearance
m Circulation

m Etc....



